The protective role of intracellular GSH status in the arsenite-induced vascular endothelial dysfunction.
In this study, we used porcine aortic endothelial cells (PAECs) as an in vitro system to investigate the role of intracellular GSH status in arsenite-induced vascular endothelial damage. Exposure of PAECs to l-buthionine sulfoximine (BSO), an inhibitor of gamma-glutamylcysteine synthetase (gamma-GCS), markedly enhanced the arsenite-induced cytotoxicity. The data implied that intracellular GSH might play an important role in protection of PAECs from arsenite-induced cytotoxicity. Low concentrations of arsenite exposure increased intracellular GSH concentrations, whereas high concentrations of arsenite exposure decreased intracellular GSH concentrations. We further modulated intracellular GSH concentration by using GSH modulators. N-Acetyl cysteine (NAC) and l-cystine (oxidized l-cysteine), by up-regulating intracellular GSH concentrations, were shown to protect PAECs from arsenite-induced cytotoxicity. On the other hand, BSO and monosodium glutamate (MSG), which down-regulated the intracellular GSH concentrations, further potentiated arsenite-induced cytotoxicity. Moreover, exposure of PAECs to NAC alleviated the arsenite-induced JNK/AP-1 activation and apoptosis, whereas exposure of PAECs to BSO enhanced the arsenite-induced JNK/AP-1 activation and apoptosis. These results indicated that an increase in GSH content represented one of the detoxification mechanisms responding to arsenite exposure and probably played critical roles in the regulation of stress-response signaling molecules as well as in protection of PAECs from arsenite attack.